Objective: To investigate the repeatability of maternal self-reported prenatal, perinatal and early postnatal factors within the IDEFICS (Identification and prevention of dietary-and lifestyle-induced health effects in children and infants) study. Design: Data are from the baseline survey of the longitudinal cohort study IDEFICS in eight European countries. Subjects: A total of 420 parents from eight countries (43-61 per country) were asked to complete the parental questionnaire (PQ) twice at least 1 month apart. Measurements: The PQ assesses prenatal (maternal weight gain), perinatal (child's birth weight and length, Caesarean (C)-section, week of delivery) and early postnatal factors (exclusive breastfeeding, breastfeeding, introduction of solid food). Intraclass correlation coefficients (ICCs) were calculated to compare maternal reports on prenatal, perinatal and early postnatal factors between the first and second PQ. Results: In total, 249 data sets were considered for the analyses. Overall, maternal reports for prenatal and perinatal factors showed higher repeatability (ICC ¼ 0.81-1.00, Pp0.05 for all) than those for early infant nutrition (ICC ¼ 0.33-0.88, Pp0.05 for all). Perfect agreement was found for parental reports on C-section (ICC all ¼ 1.00, Pp0.05). There was stronger agreement for duration of breastfeeding (ICC ¼ 0.71, Pp0.05) compared with exclusive breastfeeding (ICC ¼ 0.33, Pp0.05). Maternal reports showed moderate correlation for the introduction of several types of food (cereals ICC ¼ 0.64, Pp0.05; fruits ICC ¼ 0.70, Pp0.05; meat ICC ¼ 0.83, Pp0.05; vegetables ICC ¼ 0.75, Pp0.05), and high correlation (ICC ¼ 0.88, Pp0.05) for cow's milk. Conclusion: Maternal reports on pregnancy and birth were highly reproducible, but parental recall of early infant nutrition was weaker and should be interpreted more cautiously. There is evidence that birth weight below and above average is associated with overweight and obesity in childhood.
Introduction
IDEFICS (Identification and prevention of dietary-and lifestyle-induced health effects in children and infants) is a multi-centre study focusing on diet and on lifestyle diseases of children, particularly overweight and obesity. IDEFICS combines the cohorts in eight different European countries (Italy, Estonia, Cyprus, Belgium, Sweden, Germany, Hungary, Spain). [1] [2] [3] During a baseline survey (September 2007-June behavioural, social and psychological parameters of the participating children. One part of the PQ deals with information on prenatal factors (for example, maternal weight gain during pregnancy), perinatal factors (for example, child's birth weight and length, weeks of pregnancy, whether a Caesarean (C)-section was performed or not) and early postnatal factors (for example, duration of breastfeeding and exclusive breastfeeding, introduction to several types of food). Several prenatal, perinatal and early postnatal factors are known to have an impact on childhood obesity. Maternal overweight and a rapid weight gain during gestation increase the risk of overweight in the offspring. 4 There is evidence that birth weight below and above average is associated with overweight and obesity in childhood. 5 Breastfeeding and early infant nutrition are also shown to be influencing factors on children's body weight. 6, 7 In most epidemiological studies, these obesity-related factors are usually assessed by parental reports, particularly by maternal reports. Therefore, it is important to assess the quality of parental or rather maternal information within the framework of studies on childhood obesity. Previous studies have investigated the reliability of maternal reports on prenatal, perinatal and on postnatal factors, and suggest that maternal recall data are reproducible for perinatal factors, for example, birth weight, gestational age or medical procedures. 8, 9 In contrast, maternal reports on prenatal factors, for example, maternal weight gain during pregnancy, 10 and early infant nutrition, for example, breastfeeding or introduction of solid food, 11, 12 showed only moderate agreement or inconsistency in their reliability. Several studies indicated that other factors, for example, time span or the age of the child, have an impact on the repeatability of maternal self-reports. 11, 13 Generally, a shorter time span is associated with a higher repeatability of selfreports. The aim of this paper is to assess the repeatability of maternal reports of questions on prenatal, perinatal and early postnatal factors assessed by the PQ. For this purpose, the PQ was administered a second time in a subsample of the participating parents. The results will serve as a quality indicator for these variables, which should be taken into account in further analyses.
Materials and methods

Study design
A convenience sample of approximately 50 parents of children who participated in the IDEFICS baseline survey was selected in each of the eight survey centres. The parents were asked to complete the PQ a second time after their participation in the IDEFICS baseline survey. For inclusion in the analyses, the first PQ (PQ1) and the second PQ (PQ2) had to be completed by the biological mother and for the same child in order to avoid confusion with participating siblings. To ensure this, only PQ pairs that were answered by the biological mother and that had identical answers on questions regarding sex and date of birth of the child were considered for the analyses. PQ pairs with a missing time span either in PQ1 or in PQ2 and a time span of p28 days between both questionnaires were excluded from the analyses. In Cyprus, the time point of administration of PQ2 was estimated post hoc.
Questions on prenatal, perinatal and early postnatal factors The self-administered PQ contains 70 questions comprising 285 variables. It was developed in English, translated into nine different languages (for Estonia, an additional translation to Russian was performed) and back translated to English to ensure that all national language versions were compatible. In the IDEFICS baseline survey, the PQ was given to the parents to be completed at home, was checked at the survey centre for completeness and missing questions were added by conducting an interview. For parents with limited reading and writing skills, help was offered while filling in the questionnaire. To investigate the repeatability for maternal report regarding prenatal, perinatal and early postnatal factors, the following seven questions comprising 13 variables were investigated:
Prenatal factors 'How many kilograms did you gain in total during pregnancy with your child?' Respondents were asked to fill in the maternal weight gain during pregnancy in kilograms.
Perinatal factors
'In which week of pregnancy was your child delivered?' Respondents were able to choose from 'My child was delivered preterm' and asked to give the number of weeks before calculated date of birth or 'My child was delivered in time or late.' For our analyses, the week of delivery was calculated as 40 weeks minus the number of weeks before the calculated date of birth.
'Was a C-section done?' Respondents were asked to answer 'yes' or 'no' (C-section).
'What was the weight and height of your child at birth?' Respondents were able to fill in the child's birth length in centimetres and birth weight in grams.
Postnatal factors
'At what age was your child's diet fully integrated into the usual household's diet?' Respondents were asked to fill in the month of the age at which the child's diet was fully integrated into usual household's diet.
'What type of feeding was used with your child prior to being fully integrated into the usual household diet?' Respondents were asked to fill in the child's age in months at which the mother finished 'exclusive breastfeeding' and 15 ('underweight/normal weight' vs 'overweight/obesity'), age of child ('2-o6 years' vs '6-9 years'), number of siblings ('0' vs 'X1') and time span between PQ1 and PQ2 (below and above the median: 'o130 days' vs 'X130 days'). Logistic regression was conducted to estimate the impact of time span, maternal age and BMI, child age and number of siblings on the concordance of maternal reports between PQ1 and PQ2. Data analyses was performed with SAS 9.2 (SAS Institute Inc., Cary, NC, USA) for Microsoft Windows.
Results
In total, 420 PQ pairs from eight countries (43-61 per country) were completed. In 90 cases both questionnaires were not completed by the biological mother, in 20 cases the focus was on a different child, in 52 cases the time span between PQ1 and PQ2 was p28 days and in 9 cases the time span was missing. After excluding all PQ pairs in which the time span was p28 days, Italy had only one PQ pair, which was included in the analyses of the total group but was excluded from the country-specific analyses. Hence, 249 PQ pairs (59.3%) remained in the analyses ( Table 1) .
The mean time span in all countries between PQ1 and PQ2 was 137.3 days (s.d., ±59.6 days) and varied from 85.1 to 166.4 days between the countries ( Table 2) .
The mean age of the biological mothers was 35.6 years. The proportion of younger mothers (p36 years) differed considerably between the countries from 81.6% in Estonia to 25.0% in Spain. The majority of biological mothers were normal weight (65.1%), 22.5% were overweight and 7.0% were obese (results are not shown). Because of the low number of underweight and obese mothers, we merged the categories 'underweight' with 'normal weight' and 'overweight' with 'obesity'. Detailed characteristics of the study sample, stratified by countries, are shown in Table 3 . In most countries, the majority of maternal reports were on children older than 6 years (57.8%), with the exception of Estonia, where 89.5% of the reports were on children 2-o6 years. Most of the participating children had one or more siblings (73.9%).
In general, repeatability was high in all countries (Table 4 ) for questions regarding prenatal and perinatal factors (ICC all ¼ 0.81-1.00), with a perfect agreement for the question whether a C-section was performed or not. Maternal Table 1 Number of second parental questionnaires (PQ2), by country Only marginal differences were found for prenatal and perinatal factors by potential confounding factors (Table 5) . No differences in repeatability were found by age of the child and/or time span between first and second PQ. Marginally higher ICCs could be found in all reports on prenatal and perinatal factors of younger mothers compared with the ICCs of reports of older mothers. Exclusive breastfeeding and breastfeeding in general gave higher ICCs in older and underweight/normal weight mothers compared with older and overweight/obese mothers (for results see Table 5 ). A similar trend was found in younger children and in children with one or more siblings, who gave better agreement in (exclusive) breastfeeding compared with older children and only children (for results see Table 5 ). There was no clear pattern of responses for when the child's diet was fully integrated into usual household's diet according to age and weight status of the mother or other confounding factors, with the exception of time span, in which maternal reports within a time span X130 days gave higher ICCs compared with maternal reports of o130 days (for results see Table 5 ).
In regression analyses, there was no significant impact of maternal age and BMI category, age of child, number of siblings and time span on the concordance of maternal report of PQ1 and PQ2 (Table 6 ). The only confounder that showed a marginal effect was the maternal BMI category. Overweight and obese mothers were more likely to have lower repeatability between PQ1 and PQ2. However, this difference did not reach statistical significance (odds ratio ¼ 0.59, 95% confidence interval: 0.33-1.04).
Discussion
This paper provides results of the repeatability of maternal reports of prenatal, perinatal and early postnatal factors, which were assessed by a self-administered questionnaire from the IDEFICS baseline survey. Agreement of maternal Table 3 Description of participants and time span in the repeatability study, by country Repeatability of maternal self-reports D Herrmann et al
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International Journal of Obesity Table 4 Repeatability of parental reported prenatal, perinatal and early postnatal factors between PQ1 and PQ2, bycountry Repeatability of maternal self-reports D Herrmann et al
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International Journal of Obesity Repeatability of maternal self-reports D Herrmann et al reports was excellent for prenatal and perinatal factors and moderate for the investigated early postnatal factors.
Very good repeatability of maternal reports could be shown on maternal weight gain during pregnancy. In contrast, Tomeo et al. 10 showed only modest agreement for maternal report of weight gain during pregnancy. However, the time span between pregnancy or delivery and maternal recall in their analyses was about 30 years compared with 10 years or less in this study. Perfect and nearly perfect agreement was found for perinatal factors, that is, duration of pregnancy, C-section, birth weight and birth length, which is consistent with previous studies. 16 The good repeatability of those variables can be explained by the fact that in various countries this information was documented for example, in maternity passes, birth certificates or in other medical records of the child. 17, 18 This finding is supported by other studies showing that maternal recall of perinatal factors, for example, birth weight or gestational age provides accurate information for epidemiological studies. 19 Repeatability of maternal reports on early postnatal factors varied mostly between fair and good. In our study, substantial agreement was found for maternal reports on duration of breastfeeding in general compared with only fairto-moderate repeatability for exclusive breastfeeding. Other studies confirm the high quality of maternal report on breastfeeding in general. 10 However, this does not seem to be the case for duration of exclusive breastfeeding. Both duration of exclusive breastfeeding and breastfeeding in general are often used in obesity studies as potential protective factors regarding overweight and obesity in childhood. 7, 20 The inconsistency of the findings regarding the repeatability of parental report on breastfeeding 10, 12, 21 might be contributing to the controversial discussion regarding the protective effect of breastfeeding on overweight and obesity in childhood. 7, 20, 22 Several studies suggested that the repeatability of maternal reports on breastfeeding is likely to be poorer if the question is asked at an older age. 13 These findings are confirmed in our analyses. Repeatability of maternal reports on breastfeeding and on exclusive breastfeeding was higher in mothers of younger (2-6 years) compared with older children (X6-9 years). It is also noticeable that reports on breastfeeding and exclusive breastfeeding from underweight/normal weight mothers had marginally higher repeatability compared with reports from overweight/obese mothers. For the latter group, no statistically significant agreement for exclusive breastfeeding was found. Predominantly higher repeatability was found for the introduction of cow's milk compared with other types of food (meat, fruits, vegetables, cereals). Haaga 23 also found similar good quality of parental reports on the introduction of cow's milk. It could be interpreted that the age of introduction of cow's milk as the first supplemented nutrition is a landmark in early infant nutrition, which is why the dispersion effect of parental memory regarding the introduction of cow's milk might be less than for other solid foods. Vobecky et al. 21 emphasised the introduction of cereals as the first solid food and meat as the last solid food. However, in their study, introduction of cereals and introduction of meat showed only poor repeatability, 21 similar to this study. High agreement for the introduction of meat was found not only in selected subgroups for example, in Estonia, in older mothers, in overweight/obese mothers, but also in mothers of older children and mothers of children with one or more siblings. However, our results provided a wide range of correlation coefficients amongst the countries and in different demographic groups but with no clear pattern. The impact of time span between event and recall has been described in several studies and seems to depend on the importance and interest of the event. Although the effect of time span on birth weight is not as pronounced, 8, 9, 24 studies highlight the increased inaccuracy with length of recall on data, like gestational age 25 or breastfeeding and feeding practises. 11 In our study, time span showed no effect on the concordance of maternal reports between PQ1 and PQ2. Being overweight or obese was associated with a lower repeatability overall, even though this was not statistically significant. It has to be noted that BMI was calculated based on maternal self-report. However, we have no reason to assume that misreporting of BMI is associated with lower repeatability for prenatal, perinatal and early postnatal factors. It might well be that there is a real memory effect of maternal BMI on maternal self-reports between PQ1 and PQ2 regarding the investigated questions. A lower repeatability in overweight and obese mothers was shown, especially for the duration of (exclusive) breastfeeding and introduction of several types of foods. 
Repeatability of maternal self-reports D Herrmann et al
Repeatability of parental or rather maternal report may also vary according to sociodemographic characteristics, characteristics of respondents, birth order or ethnicity. 12, 19, 23 One limitation of our analyses was that we did not consider sociodemographic characteristics or ethnicity as possible confounders, as these data were not available at the time of analyses. Another limitation was that some of the survey centres were unable to adhere to the defined protocol, as this substudy was conducted in parallel with the baseline survey, which had priority. The time span between PQ1 and PQ2 should have been at least 1 month, which was not the case for 52 PQ pairs, leaving only one eligible pair from Italy. This and other reasons for exclusions (time span, non-matching child, non-biological mother) meant that 40.7% of PQ pairs were excluded from our analyses, and the number and time span for PQ pairs varied across the countries.
In conclusion, questions on pregnancy and birth can be investigated in further analyses within the IDEFICS study as well as in other studies as repeatable factors. In contrast, analyses of parental reports on early infant nutrition, especially duration of breastfeeding and introduction of different types of food should be interpreted cautiously. In the current paper, we tested repeatability of selected prenatal, perinatal and early postnatal factors. Further analyses will focus on the validity of maternal reports of these factors by comparing maternal self-reported data with for example, medical records and maternity passes that are currently being collected within the centres.
